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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an improved 

assembly for joining between a horizontal optical fiber 

cable and a vertical optoelectronic die. 

SOLUTION: A package is provided in which an optical 

fiber cable of 1 2-channel width is joined to a 1 2-channel 

vertical resonator type surface emitting laseKVCSEL) „ 

transmitter and a multi-channel perpendicularly aligned 

integrated die(PAID) receiver. According to this package, * — ~ ~- ^ : ;~ ;,T? ;t4^ 

the height of an assembly package may be lowered by ; - r^ri ' 4£^2iiS~>*S*5, 



,\'-:.V! 



vertically facing a certain die that is parallel to the m^M^-Wf . y 




optical fiber cable and by horizontally facing a certain or,... ■£ s'3&3a 

other die. In this assembly, a vertical optoelectronic die 
may be vertically connected to a horizontal laminate 
through a flexible circuit 



LEGAL STATUS 

[Date of request for examination] 04.01.2001 
[Date of sending the examiner s decision of 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAI5aGSKDA41 3242358P1 ... 2003/1 1 /1 3 



Searching PAJ 



2/2 s<— is 



rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAI5aGSKDA41 3242358P1 ... 2003/1 1/13 



mB*mmfr (jp> (12) & g§ 4$ ^ $g (a) ui)*ifuBfti*#<» 

*j#B§2001 -242358 
(P2001-242358A) 

(43) &BI B ¥fRl3^ 9^ 70 (2001. 9. 7) 



(51)IntCL 7 




F I 


f-V3-f^(#*) 


G02B 6/42 




GO 2B 


6/42 


H 0 1 L 31/0232 




HOIS 


5/022 


HOIS 5/022 






5/183 


5/183 




H 0 1 L 31/02 C 








* * SMfcBCD»30 OL (£17J|) 


(21)m»## 


#«2001 -74( P2001 -74) 


(71)ffl«A 


390009531 










(22)WMH 


WE13*P 1 ^ 4 B (2001. 1. 4) 












INTERNATIONAL BUS IN 


(31)«5fc«3SB#^ 


0 9/4 8 1903 




ESS MASCHINES CORPO 


(32)«£B 


¥j£l24p 1 n 120 (2000. 1. 12) 




RATION 


(33)«5fe«agi@ 


*H (US) 




T^U*-&*B10504. 








7-*>? (#Jfifcb) 






(72)3MMf 


^>y> • 








7^UA-&*H13850 3— #jltK 








^^n;v- y^-zL— in 






(74)ftHA 


100086243 


















(54) 









(57) [SjR] 

12ft^HE*SMSM^-f (VCSE 
77^f>K^>r^i/-f (PAID) § 




1 

JB-&«*3 X Tfft t - -?>\>> * 6 is* L ^Ttigft =i * ^ * 



(2) 2001-242358 

2 

^«yr-^$f,l:ii5, ^-z/h^u* hp^ 
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loot- h • v'^^ty Tld, SWE^S h^rW 
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[f***l 1 ] d>*< £ fc lo^7T7f- • 7 • 
>v K£r£ ^(-fflx., fifties— /u K • 7 u— ^ 

ftfjfB^fr< fcfc 10(D7777- • '<)) T • /U 

KSrttSU ffillE'>&< <b t 1 i<D*7 U-* hnn 

[i***i 2] nm*y v^\st hn~^ • *v ^wie 

1 1 l*<o*7r-f • ^-://u£coratc:gaB£ 

• *vVT\zj&v)ttrtbtit^ st**i 2icis«c 
[ts**i 5] flWB3t7r>r^«f^, — »3flsatrsa^^ 

F^^np^- ^KtfeRSiXs K»«C5*B*dS3te 

tilt. Iff**l 2(C|B«(Ov^5/^-v?®{itp p Po 

[§***i 6] WM^oili^r^^ • ^ — 3/ 

- h • y T&mn. we*-— /u k • ^ 

u-Aa* N Buia^u^f^/wislK, MIS^^h^L-^ h 
n - ^ . ^*3J:tWWBfc"- hv^* • y T£§tt 

[f***l 7] h • ft-K^aAi-ft'*?*--^ 

agfp-cfcox. i***i 6 KiE«<a«ig*# u ^tih 

i£< {c|EH^n/c^^^--^itp p Po 
[1***1 8] locoRF/^y T • i/— /UK 

SrSfcKHB*., MfE'>&< Hloot7 p hxu^ ho 
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u- A^S(rE^<c< irtlo^RF^yr • /UK* 
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[f***l 9] ffrie'>&< £ lo^hxu^ hn 

^PfllcBBBSttfc3fc^r>r^S^*$ kiw^tf, IS* 
*1 6iwlE*<75^5^5r— ^JJiga, 

10 fc, 8***1 9^fB«c^^ o 5/^-^3tp R p 0 

[1***2 1] mmyt?T«( ^—^^ 

^£rgti\ f***l '9^|B«^y^r— ^KaSfpo 

[1***22] 89ia5fe^r>r/^^^ -**s«hb^ 

tifc 1***1 9KIEtttf>^s/*-- v^S^oo 

[1***2 3] afe^j3te^r>r^- fr—zf/w—mzmfe 

[i***2 4] ffiriE«fte«-*siS36fids, ttria^^^- 

[1***2 5] *x hm s t"<-x±\zmm£titi^m 
f-^r-fev^y jc*5^T, ^a5m^«^p p p^«w^ 
40 •t^rt^ytkoT, 

^<tr/m^B»-m^W(ciji$>&i-6 7^^- hgEa^r* 
iftfem^fi * w * ?± Mt-r ztr 

50 -y-^r-fe>^y 0 
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a) m+mmt, 

b) ^ 5*- bBzm&mz-tcy**- ht, 

StflB«^«d^ iiMEM2tf>7S*- hMl£M3££ix, 

&>pt£ <ti>i mgm?>( \-&&-r zm&m 2 1 tens 
< <b i> 1 o(D^^ ^wfri-aiMwi 2 s cue 

««B*4 <^l o(Offt^ fc*»lw*tt$*u Mia 

BftSRantSriitTrs t- • *^y r^jitti-e 
*>>tz <ti>i <xnm&y-( i^&-$-z>m#m 2 7 iris 
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[0 0 0 1] 

if (VC S E L : Vertical Cavity Surface Emitting L 
aser) i£f§ «*3 £t/^-r^/V - yr 7 y 

• 77>fy K >x ^U—"r>y K • £V (PAID: 
Perpendicularly Aligned Integrated Die) §:f|f§g(£^ 

10 [0002] *^^*^i£*««sgD«3t 

U— IP (VCSEL) i£««*5J:tf#^Y*/l'- a* : 

^czjLy y . T^VK ■ >f ^ U— x > K • ^ 
>T (PAID) ^{S«l-^^^^^3fe^r-Y^< • ^r-y 

m> K • ^--if • K^K^te/^ctttti-^ C 
^^ S "C#, ^O^-z^H, /W^by* (tail s 
20 tock) ^^LXtt^^^UiA^H^o # 

iirSr tfcX%Z 0 
[0 0 0 3] ^<Dm\<OZ(D{&<nm^MT<DmVX~1b 

ho 

1) thi"*SB^L««, 7s/^*^»ttih«>««i3j:Of 

2) ttfflBTfig>te^nir^*5<tt^«-»S:«ffli--5 0 

3) K&ftffrisJztME^;* V<ty?7 • jJ?— /v- • 
^yK'TW (PBGA) 

30 4) ^n^n^«fB^*aA^»Rt-6 2ffl»3&Baffh*w 

6) «ftWfcJMS, RFjfem*3<t^fflRFtC»-t-S« 

7) 3t*ffifeJ:t^«^«^ffliPp*a«^6(R18i-6«S 
Sri- 6 v n < ifr<DWM1fitofri& ^tiX\^^ 0 

[0 0 0 4] -^ffilc/sfftr^^-f ^«««,PpSr#i- 
40 ^, (L^Utfy-f. fcSVMi^y^tff^S) ®fc7* 

- h-\ztt^xmmzftrtz^&&m^x, tkm^±^ 

5«tpic:L, — J5rx\ y^7r-(/v ($—h*fab$Z$m 

*»^ii-<oii:+^/jcfi$i2:«t»i-5 c ^^Sl;/j:5o 
50 [0 0 0 5] ^<0HfHc|i*j&*ixfc«»l2:tt£JlT«>«t 
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D Jt«Wfci38v^-A' • ?V y K • ru^ (bga) 

2) 3t^ffl^*iia*^:6-t^*v>«t5Jw*-Ki-iS 

W lOWf* § tilt T - 7i\>/ * 6 1> 

3) Jttttttwfia^ »3fc-C*»H*3 <t T^tRSp^ 

4) BGA<&rtSfl<fcfflB'J»i*U 2»*543V\ ^7?K 

b) RF«;fcOjfc*f 

c) RFlfj/^7!/^»t5(iatt 

5) =^ h»J:tWtt:j»t&«At«:i4«l^t« 

6) (*St)4riS< = * h fcaexo) 

[0 0 0 6] 

d^K*ds**nx#fco v** (JITNEY) Xnv? 

h<ofc8e>^*Hft«^6*A!ttt4:S»tT I BMtt 
0 (M. S. Cohen) fifi, TPackaging Aspects of t 

he Jitney parallel Optical Interconnect J , 1998 EC 
TC, 1206-1215JC, &£Xf*u— (J. Crow) iThe J 
itney Parallel Optical Interconnect J ,1996 ECTC, 29 
2-300M(C e toT^$tLfc/>°^^-v ? ^, ^ftftV 

^-/v-^^u ? l-2^osijffl(7)^-y^>^^^ 0 :^ 

— yyW^2 0*©7r>f^^ 2 0^-*yW)1f$& 
a-ywtt, K9>f/<-^y^ (11A^) J3<tt5vcs 
[0007] »ffli2:»«-*iifcru>f • u>x^ vc 
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10 Ls (BGA(Dft;b9 \c) K7l/-A*ttfflUX*3 

[0008] • ^"X h'** (Motorola Optob 

us) ^D^^ hOfc^tC^$ttfc2y<->?3 ^/coy 
• h7^- /< • ^^a- /Vj^ 2oC0^Jt TChar 
acteristics of VCSEL Arrays for Parallel Optical I 
nterconnectsj , 1996 Electronic Components and Tec 
hnology Conference (ECTC), 279—291 I s te£X$ R)pt 
20 obus I:A Production Parallel Fiber Optical Interco 
nnectj , 1997 ECTC, 204— 209 HtClEft £*LT^6 0 £ 

v^^^WtKSr^So -ttefr-b. 1) ffi3&*i"5VCS 
EL TK &ri£/B U h • # — K©¥ffiK: 

30 3) t7hxi/^ hn^^ • 1r^r-fe>^y^^o 

ifcSMfStlfc^:/ - ^^-fe/Wk^ttfc (glob encap 
sulated) *v /V*f-*f- y • bf> • y K' 7l/>f • 7 
5-*- h ' tf- K*si»Sii, 4) *£J^<b LT4C5/< 

[0 0 0 9] dO<g|B3fe»>*-^>r K^m^r^coia 
*H10^*dB/cm-efc6 Q S^lltrMU 

40 ^iJO^rc-X^ KH. VCSEL^f)3fe77-r^C 
[0 0 10] *7bs<X • h7^>-^ (1 9 9 6« 
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[0 0 1 1 ] Or? Y'^ I h7>">-^ (1 9 9 l^W* 

x-fV^ (TAB) y-K7U-ASr«fflU-C«#»*. 
6o ^OT AB y - K7 U-^O-^i^lit / hx 

[0012] /^ny (PAROLI) ^Pv^^h (V— ^ V 
^ (Siemens) f±) CD TParallel Optical Link for Mul 
tichannel Gigabit Rate Interconnect ions J , H. Kars 
tensenM, 1988 ECTC, 747~-754Mte. 3fc£90J!£y^ 

[0013] coy ^ftemfS-tztcft^ mtaizi 

gdMGb i t/s-CfcSACJS^y ^^dS»«$ix, 
§f t^/VCOf-^^MS^5 0 0Mb i t/s<OD 

[0014J 2 5GB i t / s £M;t3 ^/V— :/$/ h £ 
^°7t:*^h (PARABIT) 4 0f-Y^/V»*ffiI8 
^v 5 ^- (NTT) TPackaging for a 40 channel Pa 
rallel Optical Interconnection Module with an Over 

25-Gbit/s Throughput! , K. Katsurafe, 1998 ECTC, 

755-76iim. mm?-^*^* 0^SX^m^^^^2 

<^E— K • 7r-f '<&fflmi-Z>o 8 5 0/xmVCSEL 
&£XfG aAs^y«* Y?4*— KSrflH^t 2 5 0m 

mtrs/^srttffl-rso yt+m&zv ?<< \s* h-r 
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10 [0 0 15] POLO98 0nm7^^y (DuPont) ^ 
oi/ji^ h TGigabyte/sec Data Communications with 
the POLO parallel Optical LinkJ , K. Hahnftfc, 1996 
ECTC, 301— 307HT*tt, HIMS^VCSELTH 

;/ • /H^jH*a*ix, ^ti^ti 1 0 ^-f-^/i^ 

Wt~6 0 ^ttl^tKD^^^/U^ lGBi t/s-etfif^ 
i"5J;5l-fffiifS;lxT^S 0 MT.^^^^V^f)*^ 

20 rMR<0 raKy ^f>f K (Polyguide) J * — 

k (^^tt (DuPont) ) ^e>fi86o ^y^f-r koss 

[0 0 16] (A. Miura) TReliable, Compac 

t, CMOS Interface, 200 Mbit/s X12-channel Optical 
Interconnects Using Single-Mode Fiber Arrays J , 19 
97ECTC, 225-230M, teXlf?*^ (A. Takai) {& f20 
30 OMb/s/ch 100-m Optical Subsystem Interconnections 
Using 8-Channel 1.3-mm Laser Diode Arrays andSingl 
e-Mode Fiber Arrays J , J. Lightwave Tech. , vol. 12, 
260-270H, 19941CJ:5 B AKf^gf^^^^ 
^>>^^~ K • Vt4'< • TKM Lfc2 0 OM 
b/s x l 2^-r^/^3t*B5Sa«S:^tfo £'J«<Oi£t§ 
*5 J: t^SfS *J — /i/^fc ^ 0 ^gjf^0f o -otv;^" 

^ISli^m2 0 0Mb i t/sT*fc5o JEifttCK 
B-rS^C^^T^^fiv^y a^V^/l/— ^ (silicon V 
groove) <£> + l-gEg£*L6 0 fee^« s JfX7Ut 

[0017] ^ (N. Tanaka) T3. 5Gb/s x 4ch 0 
ptical Interconnection Module for ATM Switching Sy 
50 steraj , 1997 ECTC, 210—216HU: <fc 5 3 . 5Gbit 
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/sx4ch«s»« (ntt) yr>e<&wm% 
/w«3. 5Gb i t/s-eibf^i-^o 

[0 0 18] -^**y (T. Nagahori) Tl-Gbyte/sec A 
rray Transmitter and Receiver Modules for Low Cost 

Optical Fiber Interconnection] , 1996 ECTC, 255—2 
58Hfcl J; 6 IGbyte/sTM (NEC) Xte, Sffi 

it:^l:i:oX, #S\ * K*Hftl*X 9 0 

5 0 *tl*!ti2 0 OMbt?ifft5 8o(Oft^W:J: 
otlGb/s^-^ haM§e>*l<5o 

[0 0 19] PO I NT/oi/x^ h . (GE£tu Amptfc, 
/>^«>ai/l/tt (Honeywell) . 7 y >f K • >^*7vM± (a 
Hied Signal) ) Tpiastic VCSEL Array Packaging an 
d High Density Polymer Waveguides for Board and Ba 
ckplane Optical InterconnectJ , Y. S.. LiuM, 1998 E 
CTC, 999~1005HXte, ztf — Y/'* yt'? \s— isjfcffilL 

POINT/nv 5 ^^ hfl. hcOVCSE L/§ 

(I87W - '<y^-i>>y<nm^m&&^-tti#>(D 

i-£#y ^- • 7>rWi:3fc¥ttr^r^y- ^s/^$r 

*y -7- . <?x-^ K©367^f>f ^ ■ f y7 p 
[0 0 2 0] SJG>'<«/ OETC (/V— fcrVh 
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*± (Lucent) , IBMf±, ^£rcA4± s *j£y#±^ 

^X^Xm^^tltc (Y. M. Won 

g) fife TOptoelectronic Technology Consortium Para 11 
el Optical Data Link: Conponents, System Applicati 
ons, and Simulation Tool sj , 1996 ECTC, 269—278 
W) . 

[0 0 2 1 ] cntttg'JO^jx^r— (ta-l/>> h * 
— K • y#y b V — Xf± (Hewlett Packard Labo 
ratories) *5 «£ t>V — * # o 7 ^^) tf^ D— t?^ 
10 ^fife (P. Rosenberg) [d.£oX l"The P0NI-1 Paral 

lei-Optical LinkJ » 1999 Electronic Components and 
Technology Conference, IEEE, 763— 769Ml-IBSt$ tl 

^^iCt^77 7f" • ^yr^LTV>/i 
^SttBB^SixXV^l^ PONIgfTU MT^^ 

«tib-c*>*. poNigitofii^Mft m^ttK 

Xfc6 0 S^S/^^ ^"^h^l/^ hn^^gM 
gf Sttfc^- KI^LXlElcgf $tt, cttiao 
^^teZvMc^LXgEg^ft, «Stt^iSV^Xh 

[00 2 2] EJJitd^fcfttff J: t) fc«;h,fc*:i&W<0tt 
[0 0 2 3] *»WO^y4r— ^r±. Kt 

Lxttitfe-rs^y^- • ^^/^«r-t©«a©ifc^t> 

[0 0 2 4] 7r>f^ • ^^^OTKSrtt 

40 ffl LX3feJie^«4:»fiK-r-5o 

[0025] v-y =i> • -o-^ (i^y n^v 

• 7 W S:»St6 wicf lf6 ^ (D7x/p- 
[00 2 6] ^^^-/H^t-aBSE^tt/^/c 

[0 0 2 7] «B»%S SF-CTdtft < ®M 

50 3t®^-if4r«ffiLfe h7>i/-/^ - ^^^.-^x-fc 
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[0 0 2 8] #$gWtey- K7i/-Afc«[»Uj:v\ 
[0029] L^jH^«fe-eniB»»*ttit'& 

[0 0 3 0] PARALLEL OPTICAL INTERCONNECT <!r V ^ 5 ^fe 
W^JSWKlS* LT 1 9 9 5*5J3 3 O Bfc*!7 — > (Sw 
irhun) teldl6fT*ixfc*H4*fflF» 5 4 2 0 9 5 4^1: 

[0 0 3 1] DEVICE FOR THE UNADJUSTED COUPLING OF 
A NUMBER OF OPTICAL WAVEGUIDES TO A LASER ARRAYS 
l*5*«<a»WlC»U-C 1 9 9 8^10^6 0{Ct:— 1> 
> (Hehmann) Jd«ff * tife^S^ff^ 5 8 1 8 9 9 4 

r-f • r i/>r (or H ^M L^tigii^»^ txv>6o 

[0 0 3 2] SIDE INJECTION FIBER OPTIC COUPLER <b I N 

5*»w«Bl:»Ui 9 9 8*1 i^30ic7yyh 
(Flint) K«fT£*xfc#B#JT®5 8 3 2 1 5 O^Ui 

[0 0 3 3] PARALLEL OPTICAL INTERCONNECT £ i: V> 5 
£$ftC03£W-*f LT 1 9 9 7*5,3 2 0 Pt^^-V 
(Swirhun) <fiJw|gfTSixfc*H4#K : *5 6 3 1 9 8 8 

[0 0 34] METHOD FOR COUPLING LASER ARRAY TO OPT 
ICAL FIBER ARRAYS 5 ^ffr^W-** IT 1 9 9 2* 
6R9Q\Z7*-y- (Foley) tefcl»fTS*Lfc*H» 

fP^S 1 2 1 4 5 v^-^^in:!^ 

[0 0 3 5] PARALLEL OPTICAL TRANSCEIVER LINK<ht> 
5£«^«Wfc*tLTl 9 9 6*1 1^12 bui/t^ 

(Noddings) mz.&ftztitc%m&wtms4 54 

tmtVC S E L^»< fc»©4*M7-f 

[0 0 3 6] LOW COST PACKAGING FOR PARALLEL OPTICA 
L COMPUTER UWk\<^£%fi<DmW\ZttLX 1 9 9 8* 
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7^14 (Cohen) fl&K^T^ftfc^B*? 

iff! 5 7 8 1 6 8 2%-\Z&, ^J*^-^C0n^^>$? 

[0 0 3 7] OPTOELECTRONIC COUPLING AND METHOD OF 
MAKING SMKEk^o£ft<D&9Hz.ttlsX 1 9 9 8*6^ 
3O0(^^yy>K (Gilliland) tei^fT*tLfe*H 
«l#fF^5 7 7 4 6 1 4^1^ ftp^-ytfj KlC^rtf) 

^cojjg^^$^xxv>6o :«)7 U^V-^W^r^— ^ 

[00 3 8] OPTICAL BUS WITH OPTICAL TRANSCEIVER M 
ODULES AND METHOD OF MANUFACTURED 1^5 ^SftW^SWIw 
*tLT 1 9 9 5*7J3 1 1 BtCUfc*- (Lebby) m^ft 

frztiit&mftvrms 4 3 2 6 3 o-^-iwfi, ¥.m#mm 
m~r^>nmhmm^tix^^\ m^tin^mm^ 

30 ^h^U^ hnr:^ . ^y^«8KSr#< 7U^ 

^m&hfflTFZtix^^tew 

[0 0 3 9] 

[0 0 4 0] h • Kd*b 

[o o 4 i ] #»w<E>te*>B«ra\ mm.tefa$(ny>(% 

50 [0 04 2] 
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myt^—? (VCSEL) i^ff^C&r^U m2(D^ 

(paid) ©^y^-^l«*Six 
^r^/Ill^rt)^ 7^*- h • v^spMlc 

[0 0 4 3] CO^y^— ^KJgn^tt, 7 3*— h • r 

/UK • — ^fitttIRTRF»Kett^7r 
7T- '^yr« K*JR£rt*6 0 y<^e— K 

. ^ y ti**7 hxu^ hn^^ • y>f 

* • *^y r^gi#ii**ifciRf4, ■iS<eos«*^jftiH[ 

[0 0 4 4] t^hxl/^ hn^^ • ^tfjt?^ 

[0 0 4 5] 3fefs^^h^U^ ho^^ftfi^f,* 
±co^-^h^i^^ hn^gflp^ 3tHe-&«*5J:t5=i^ 
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[0047] c^^^r-fe^^y«, y^— ^icig^ 
*«^«f-^r^^^ y <o3fej|fra«»#as y x-^-cog 

[0 0 4 8] ^^/>V^-^S^p R p^, %L-<D?**~- 

[0049] mmt^mmz-r&itib* *»b©*¥7 
ir >^ y o mm<o& p r p^o j: t^WfigjfB p° 0 \z t±±m m & m l 

[0 0 5 0] 

30 i^m<omm<Dmm] -m^mmn, ^mm^ 
^ia*i6«sffi«3te ^ (vcsel) mmm^ 
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[00 5 1] 3fe^J5t7r-f ^ • fr—zfW7T4'*<ojj 
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CLAIMS 



[Claim(s)] 

[Claim 1] The package product which is characterized by providing the following and which is connected effective in a 
host card and accepts a fiber optic cable possible [ removal ] The lamination which supports an OPUTO erection 
RONIKU component part The amplifier die which amplifies the electrical signal which was connected effective in the 
aforementioned lamination and supported by the aforementioned lamination The flexible circuit which was connected to 
the aforementioned lamination and supported by the aforementioned lamination and which receives the electrical signal 
by which amplification was carried out [ aforementioned ] from the aforementioned amplifier die The OPUTO erection 
RONIKU die which is electrically connected to the aforementioned flexible circuit, receives the electrical signal which 
was generated by the aforementioned amplifier die, and by which amplification was carried out [ aforementioned ], 
answers this, and generates a lightwave signal 

[Claim 2] The package product which is connected effective in a host card, is a package product according to claim 1 
which accepts a fiber optic cable possible [ removal ], is connected effective in the aforementioned flexible circuit, is 
attached in the aforementioned OPUTO erection RONIKU die, and is further equipped with the heat sink carrier cooled 
from the aforementioned OPUTO erection RONIKU die. 

[Claim 3] The package product which is connected effective in a host card, is a package product according to claim 1 
which accepts a fiber optic cable possible [ removal ], connects with the aforementioned OPUTO erection RONIKU die 
optically, is equipped with the optical connecter which has an optical coupling machine and an optical cable, and which 
can be removed, and is further equipped with the optical subassembly which receives the aforementioned lightwave 
signal from the aforementioned OPUTO erection RONIKU die, and processes this. 

[Claim 4] The OPUTO erection RONIKU subassembly which is characterized by providing the following and which is 
connected effective in a host card and accepts the lightwave signal from a fiber optic cable The OPUTO erection 
RONIKU die which receives an electrical signal, answers this and generates a lightwave signal The flexible circuit 
electrically connected to the aforementioned OPUTO erection RONIKU die The optical coupling machine which is 
optically connected to the aforementioned OPUTO erection RONIKU die, and receives a lightwave signal after this The 
heat sink carrier which connects effective in the aforementioned flexible circuit, and it is attached in the aforementioned 
OPUTO erection RONIKU die, and is cooled from the aforementioned OPUTO erection RONIKU die 
[Claim 5] The OPUTO erection RONIKU subassembly which is an OPUTO erection RONIKU subassembly according 
to claim 4 which accepts the lightwave signal from a fiber optic cable, is connected to the aforementioned optical 
coupling machine possible [ removal ], is connected with the optical connecter optically connected with the 
aforementioned optical coupling machine effective in the aforementioned optical coupling machine, is connected to the 
aforementioned optical connecter possible [ removal ], and is further equipped with the retainer which carries out 
alignment of the aforementioned optical coupling machine and an optical connecter. 

[Claim 6] The OPUTO erection RONIKU subassembly which is an OPUTO erection RONIKU subassembly according 
to claim 5 which accepts the lightwave signal from a fiber optic cable, and is further equipped with an optical cable. 
[Claim 7] The package product which is characterized by providing the following and which is connected effective in a 
host card and accepts a fiber optic cable possible [ removal ] The flexible circuit which receives an electrical signal The 
OPUTO erection RONIKU die which is connected effective in the aforementioned flexible circuit, receives the 
aforementioned electrical signal, answers this, and generates a lightwave signal The heat sink carrier which connects 
effective in the aforementioned flexible circuit, and it is attached in the aforementioned OPUTO erection RONIKU die, 
and is cooled from the aforementioned OPUTO erection RONIKU die 

[Claim 8] The lamination which supports an OPUTO erection RONIKU component part, and the amplifier die which 
amplifies the electrical signal which was connected effective in the aforementioned lamination and supported by this, 
The optical subassembly which connects with the aforementioned OPUTO erection RONIKU die optically, is equipped 
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with the optical connecter which has an optical coupling machine and an optical cable, and which can be removed, 
receives the aforementioned lightwave signal from the aforementioned OPUTO erection RONIKU die, and processes 
this, The package product according to claim 7 which is connected effective in the aforementioned optical coupling 
machine, is connected to the aforementioned optical connecter possible [ removal ], and is further equipped with the 
retainer which carries out alignment of the aforementioned optical coupling machine and an optical connecter. 
[Claim 9] The package product which is characterized by providing the following and which is connected effective in a 
host card and accepts the fiber optic cable of the level sense possible [ removal ] The flexible circuit arranged between 
at least one conversion die connected effective in a lamination, and OPUTO erection RONIKU die At least one heat 
sink carrier it extends from the aforementioned lamination in the parallel direction substantially to the level surface 
which specifies the direction of the aforementioned lamination - as ~ the above — the fiber optic cable connected to one 
conversion die even if few it supports by the aforementioned lamination - having the aforementioned flexible circuit, 
the aforementioned OPUTO erection RONIKU die, and the above ~ the cavity which receives one heat sink carrier even 
if few 

[Claim 10] the aforementioned flexible circuit — the above - even if few ~ one rectifier-heat-sink carrier - the 
aforementioned lamination — the aforementioned flexible circuit - the aforementioned OPUTO erection RONIKU die - 

- the above ~ the package product according to claim 9 which contains further the adhesives attached in one rectifier- 
heat-sink carrier even if few 

[Claim 1 1] at least one Faraday barrier shield - further - having - the aforementioned exaggerated mould frame - the 
above — even if few — one Faraday barrier shield - holding — the above - the package product according to claim 9 
which offers RF separation of one OPUTO erection RONIKU die even if few 

[Claim 12] the aforementioned OPUTO erection RONIKU die and the above — the package product according to claim 
9 which includes further optical fiber combination arranged among one fiber optic cable even if few 
[Claim 13] a retainer — further — having — the aforementioned OPUTO erection RONIKU die and the above — the 
package product according to claim 12 with which snap connection of the aforementioned optical fiber combination 
arranged among one fiber optic cable even if few was made at the aforementioned retainer, and the aforementioned 
retainer was attached in the aforementioned heat sink carrier 

[Claim 14] The package product according to claim 12 with which the aforementioned optical fiber combination 
includes exaggerated molding. 

[Claim 15] the optical coupling machine by which the end was connected to the aforementioned OPUTO erection 
RONIKU die for the aforementioned optical fiber combination, and the edge of an opposite side was connected to the 
optical connecter ~ containing — the aforementioned optical connecter - the above — the package product according to 
claim 12 connected to one fiber optic cable even if few 

[Claim 16] The package product which is characterized by providing the following and which combines 1 set of fiber 
optic cables of the level sense with the conversion die of the perpendicular sense It is at least one fiber optic cable of the 
parallel sense substantially to the flat surface which specifies the lamination of the level sense substantially, the level 
surface which specifies the direction of the aforementioned lamination - substantial - an parallel direction ~ the above 

— even if few, one fiber optic cable extends from the aforementioned lamination — as « the aforementioned lamination 
and the above - the flexible circuit arranged effectively among one fiber optic cable even if few The exaggerated mould 
frame supported by the aforementioned lamination OPUTO erection RONIKU die 

[Claim 17] The package product arranged near the aforementioned host card in order to be the package product which 
communicates with a host card, to have structure according to claim 16 and to transmit an electronic signal among these. 

[Claim 18] at least one RF barrier shield - further having -- the above - even if few - an RF separation of one 
OPUTO erection RONIKU die sake - the aforementioned exaggerated mould frame - the above ~ the package product 
according to claim 16 which holds one RF barrier shield even if few 

[Claim 19] the above - even if few - one OPUTO erection RONIKU die and above - the package product according to 
claim 16 which includes further optical fiber combination arranged among one fiber optic cable even if few 
[Claim 20] a retainer - further - having - the above ~ even if few ~ one OPUTO erection RONIKU die and above - 
the package product according to claim 19 with which the aforementioned optical fiber combination arranged among 
one fiber optic cable even if few was fixed to the aforementioned retainer possible [ removal ], and the aforementioned 
retainer was attached in the aforementioned heat sink carrier 

[Claim 21] The package product according to claim 19 with which the aforementioned optical fiber combination 
includes exaggerated molding. 

[Claim 22] the optical coupling machine by which the end was connected to the aforementioned OPUTO erection 
RONIKU die for the aforementioned optical fiber combination, and the edge of an opposite side was connected to the 
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optical connecter ~ containing — the aforementioned optical connecter - the above the package product according to 
claim 19 connected to one fiber optic cable even if few 

[Claim 23] The transmitting OPUTO erection RONIKU subassembly which accepts the parallel optical fiber connector 
which is characterized by providing the following, and which was fixed to the end of a parallel fiber-optic cable The 
OPUTO erection RONIKU subassembly equipped with the transmitting OPUTO erection RONIKU equipment fixed to 
the carrier, electrical signal transfer equipment, and the optical coupling machine signal transfer equipment fixed to the 
row by the retainer and the aforementioned carrier The exaggerated mould frame fixed to the lamination and the 
aforementioned retainer 

[Claim 24] The package according to claim 23 the aforementioned electrical signal transfer equipment joins the 
electronic signal from the aforementioned lamination together electronically to the aforementioned transmitting OPUTO 
erection RONIKU equipment, the aforementioned transmitting OPUTO erection RONIKU equipment changes the 
aforementioned electronic signal to a lightwave signal, and join together optically to the aforementioned parallel optical 
fiber connector, and the aforementioned lightwave signal transfer equipment holds the aforementioned lightwave signal 
possible [ removal of the aforementioned parallel optical fiber connector ] in the aforementioned retainer. 
[Claim 25] The electronic-packaging subassembly electrically combined with the external contact pad array which is 
characterized by providing the following, and which has been arranged on the host electronic base The electronic 
instrument fixed to the lamination which has the lamination wiring which is the electronic-packaging subassembly 
arranged so that an external electronic component part may be accepted mechanically and electrically, and combines the 
contact pad array of the above 1st with the 1st contact pad array electrically combined with the aforementioned external 
contact pad array, the 2nd contact pad array electrically combined with the aforementioned external electronic 
component part, and a row electrically at the contact pad array and the electronic instrument of the above 2nd The 
exaggerated mould frame which has the case portion and the alignment means of encapsulating the aforementioned 
electronic instrument substantially, and accepts the aforementioned external electronic component part 
[Claim 26] In the electronic-packaging subassembly electrically combined with the host electronic base by the 
electronic signal It is the electronic-packaging subassembly which suited so that an external electronic component part 
might be accepted mechanically and electrically, a electronic instrument, b) The lamination equipped with lamination 
wiring, and the 1st contact pad array on the 1st lamination side which combines the c aforementioned electronic signal 
with the aforementioned lamination wiring electrically, d) It has the 2nd contact pad array arranged on the 2nd 
lamination side. The aforementioned lamination wiring carries out routing of the contact pad array of the above 1st 
electrically. It combines with the aforementioned electronic instrument and the contact pad array of the above 2nd 
electrically. Furthermore, the electronic-packaging subassembly which it has e case portion and an alignment means, 
and has the ** exaggerated mould frame which accepts the aforementioned external electronic component part, and the 
aforementioned electronic instrument is fixed to the lamination side of the above 2nd, and is substantially stored in the 
interior of the aforementioned case portion. 

[Claim 27] How to combine with at least one conversion die at least one fiber optic cable characterized by providing the 
following The stage of adding the electrical signal from an amplifier die to the flexible circuit arranged on the 
lamination to which the host card was connected electrically The stage of changing the aforementioned electrical signal 
into a lightwave signal the aforementioned lightwave signal — an optical coupling machine — adding — the above — the 
stage of transmitting the aforementioned lightwave signal to the optical connecter attached in one fiber optic cable even 
if few 

[Claim 28] How to include further the stage cooled from the OPUTO erection RONIKU die which is the method 
according to claim 27 of combining at least one fiber optic cable with at least one conversion die, and is used in the 
aforementioned electrical signal conversion stage. 

[Claim 29] the method according to claim 28 of combining at least one fiber optic cable with at least one conversion die 
- it is ~ the above ~ the method which is connected effective in one conversion die even if few, and includes further the 
stage of offering the heat sink carrier which performs the aforementioned cooling stage 

[Claim 30] it is the method according to claim 27 of combining at least one fiber optic cable with at least one conversion 
die, connects effective in the aforementioned optical coupling machine, and connects with the aforementioned optical 
connecter possible [ removal ] - having - the above of the aforementioned optical coupling machine and the 
aforementioned optical connecter — the method of including further the stage of offering the retainer which aligns one 
fiber optic cable even if few 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure and the method for combining a 
multi-channel fiber-optic cable with a multi-channel perpendicular resonator type side luminescence laser 
(VCSEL:Vertical Cavity Surface Emitting Laser) transmitter and a multi-channel Papen DIKYURARI ARAINDO 
INTEGURETEDDO die (PAID:Perpendicularly Aligned Integrated Die) receiver at a detail more about optical fiber 
connection. 

[0002] this invention pursues construction of the package for combining a multi-channel fiber-optic cable with a multi- 
channel perpendicular resonator type side luminescence laser (VCSEL) transmitter and a multi-channel Papen 
DIKYURARI ARAINDO INTEGURETEDDO die (PAID) receiver. The active side of a receiving die and a 
transmitting die (following "OPUTO erection RONIKU die") is both turned in the direction perpendicular to the flat 
surface of a lamination package. This package can be directly soldered to an end user card, and the cable is directly 
inserted through a tail stock (tail stock). In other words, a cable can be made to extend from a card in the direction 
parallel to the flat surface of a card. 
[0003] The advantage of others of this design is as follows. 

1) It is distorted, and it misses and the mechanism, the detent mechanism of a latch formula, and the safe mechanism are 
incorporated. 

2) Use an usable process and usable material. 

3) Include the plastics ball grid array (PBGA) lamination of high-speed operation and a low cost. 

4) It has 2 section mechanical design which examines each portion independently, and the overall yield improves. 

5) Two strategies are possible to cooling from a package. 

6) Various mechanisms for suppressing electric crosstalk, RF discharge, and the susceptibility over Exterior RF to the 
minimum are incorporated. 

7) Some mechanisms which carry out the work which protects an optical surface and an electronic component part from 
an injury are incorporated. 

[0004] It is usually equipped with the solid state device which has an active component part only in one field (often 
called a die or a chip) in parallel to a card, and, for those ** reason to which an active mechanism is turned 
perpendicularly because of light-receiving or luminescence optically, development of this type of design is difficult. 
Therefore, it is necessary to maintain to sufficient lowness to fill the appointed limit that the light emitted or received is 
made to carry out incidence to a package in parallel to a card, and a profile (height which projected from the card) is 
imposed on it by the end user by one side, using a means to turn an OPUTO erection RONIKU chip perpendicularly to a 
card. 

[0005] There is the following in the mechanism included in this design. 

1) BGA which raises the intensity of a ball grid array (BGA) lamination weak in comparison, and rigidity and by which 
the exaggerated mould was carried out. (The thing which needs this is because the optic which must be held in the 
regular position and which was aligned carefully is incorporated into a package.) 

2) The package to the cable/connector directly combined with the card mechanically so that an optical portion might not 
be confiised in which it was distorted and ** was included for **. 

3) It is use of the material of a low cost, an assembly procedure, and a standard process in comparison. 

4) The pin on individual grounding inside BGA, 2 section cover, a shroud, and a carrier. These are for suppressing the 
susceptibility over the crosstalk to a transmitter from a receiver, and the radiation cRF pickup of bRF power to the 
minimum. 

5) The nest of many standard features of the package to which the exaggerated mould of [ for suppressing cost and the 
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susceptibility over an injury to the minimum ] was carried out. 

6) (in order to maintain cost for the yield low highly) Improvement of an assembly / examination strategy. 

7) The double path strategy of package cooling for maintaining OPUTO erection RONIKU parts in the state where it 
was folly cooled, to high-speed operation. 

[0006] * 

[Description of the Prior Art] Some attempts in which the package and/or product with which are satisfied of the general 
requirements for a parallel optical fiber link are developed have been made. For a JITTONI (JITNEY) project Fund 
offer from the U.S. Government It receives. 1998 ECTC besides Cohen (M. S.Cohen) "Packaging Aspects of the Jitney 
parallel Optical Interconnect" of IBM, 1206-1215 pages, And 1996 ECTC besides a claw (J.Crow) "The Jitney Parallel 
Opticallnterconnect" and the package developed by 292-300 pages In order to complete a bidirectional light link, it 
changes from two separate cables to a separate transmitter and a receiver module row. This cable carries out 
simultaneous transmission of the information on 20 channels by the full data transfer rate including 20 fibers. In this 
design, 2 bytes of information and a 4-bit overhead can be transmitted together between each bit time. A transmitter 
module contains a driver chip (difference input) and a VCSEL transmitter. A heat sink is equipped with both these 
chips. A heat sink and a chip are placed in parallel to a transmitter module and a card. 
[0007] The array lens designed specially carries out the work which carries out redirection of the light (it is 
perpendicular to a card) emitted from VCSEL to the input screen of the fiber arranged in parallel to a card. A receiver 
module includes the receiver (differential output is generated) chip of the too parallel sense to a module similarly. 
Redirection of the light which carried out outgoing radiation from the optical fiber is carried out in the direction 
perpendicular to a card, and the light which should be detected is made to use this same array lens, and to carry out 
incidence on the surface of a receiver to it perpendicularly substantially to the sensitization side of a receiver. Although 
some similar points are looked at by this JITTONI package, the attempt which solves the problem of the crosstalk (to 
receiver) from a transmitter is not carried out. The JITTONI package is using two separate modules. It is distorted, and 
** has **, the leadframe is used (to substitute of BGA), and, generally the JITTONI package is not using the packaging 
technique the separate thing for which one data transmission rate of 1 gigabits or more per second is supported is 
expected to be. 

[0008] The link transceiver module of two versions developed for the Motorola OPUTOB ASU (Motorola Optobus) 
project "Two papers Characteristics of VCSEL Arrays for Parallel Optical Interconnects" and 1996 Electronic 
Components and Technology Conference (ECTC), It is indicated by 279-291 pages and "Optobus I: A Production 
ParallelFiber Optical Interconnect", 1997 ECTC, and 204-209 pages. These two modules have the packaging feature 
with which some were common. Namely, use the VCSEL array which carries out 1 side luminescence, and an optical 
path is parallel to the flat surface of a host card. It is perpendicularly equipped with this OPUTO erection RONIKU 
component part to a modular BGA lamination. 2) The forming plastics wave guide structure leads light to an OPUTO 
erection RONIKU die at the end face of the fiber by which termination was carried out by MT connector in a ribbon 
form optical cable from /. 3) The package which grab and the encapsulated multichip (glob encapsulated) pin grid array 
lamination board on which it was equipped with the OPUTO erection RONIKU subassembly on it are offered, and is 
produced as 4 results is an un-sealing type. 

[0009] The losses after the assembly of this low loss wave guide are several dB/cm for 10 minutes. A safe target is 
attained, and in order to increase the amount of the optical power which reaches a detector, the wave guide of the 
transmitter portion of this transceiver and the wave guide of a receiver portion are not built identically. When light 
carries out incidence to an optical fiber from VCSEL, the wave guide by the side of a transmitter is designed so that the 
numerical aperture of an incident beam may increase. The wave guide by the side of a receiver is designed so that the 
joint efficiency from an optical fiber to a light sensitive cell may improve. A passive alignment procedure (that is, 
activation of the optic is not electrically carried out during a procedure) is used for alignment with the forming structure 
containing the array and wave guide array of optical active parts on an OPUTO erection RONIKU die. 
[0010] By the OPUTOB ASU transceiver (1996 paper), the exaggerated mould of the leadframe which sends an 
electrical signal to an OPUTO erection RONIKU die is carried out, and it functions as the supporting structure of a 
wave guide array, the leadframe which is the non-standard packaging method — electric connection is made from the 
termination of a conductor to the contact pad of the upper surface of an OPUTO erection RONIKU die each leadframe - 
- in accordance with the side of forming wave guide structure, routing of the other end of a conductor is carried out to 
the exit point, subsequently it is caudad bent toward a node, and is electrically connected to the pad of the upper surface 
of a lamination board 

[001 1] By the OPUTOB ASU I transceiver (1997 paper), the electric function of the standard leadframe in the 
aforementioned earlier version is replaced using a tape automation Ted bonding (TAB) leadframe. The conductor of the 
end of this TAB leadframe contacts an OPUTO erection RONIKU die electrically, and the conductor of the other end 
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contacts the contact of the upper surface of a lamination board. A TAB leadframe is bent by 90 degrees among these 2 
edges. Alignment between forming wave guide structure and an OPUTO erection RONIKU die is too carried out using 
passive alignment technique. 

[0012] 1988 ECTC besides "Parallel Optical Link for Multichannel Gigabit Rate Interconnections" of a PARORI 
(PAROLI) project (Siemens (Siemens)) and H.Karstensen and 747-754 pages of optical coupling machines which carry 
out redirection of the light 90 degrees are included. It is incorporated in the electrode holder which transfer-molded the 
array of a multimode fiber. The end face of a fiber array is ground by a certain angle, die bonding of the optical active 
chip is carried out to the position of the lower part of this ground facet, and light follows a desired path by this. Active 
alignment is used for arranging a chip in a facet. Involution of the optical coupling machine is carried out to a MT type 
optical connecter. Un-sealing type packaging is used. 

[0013] In order to attain this link, one is used for a transmitter and one separate 12-channel modules [ two ] in all are 
used for a receiver. AC joint link whose data transfer rate of each channel is 1 Gbit/s is built, and DC joint link of 500 
Mbit/s is built for the data transfer rate of each channel. 

[0014] 25 GBit/s The throughput to exceed "The shown 40 PARABITTO (PARABIT) parallel light interconnection 
module (NTT) Packaging for a 40 channel Parallel Optical Interconnection Module 1998 ECTC besides with an Over 
25-Gbit/s Throughput" and K.Katsura, and 755-761 pages The transceiver which consists of the transmitting channel 20 
and the receiving channel 20 is included in 1 module, and a multimode fiber is used. 250mm pitch is used using 
850micromVCSEL and GaAs pin photo diode. Light is transmitted to an optical active chip from / by the polymer wave 
guide cut into 45 degrees in order to carry out redirection of the photon path. Passive alignment of the chip to the wave 
guide which used the principle of refractive-index alignment is used. An original "raise in basic wages fiber" connector 
is used for combining a wave guide with a fiber. A raise in basic wages fiber projects from the edge of a connector. This 
fiber is inserted in the detailed capillary tube by which involution was carried out to the polymer wave guide. A fiber is 
stopped by the buckle so that the fixed force may arise at the end of a wave guide in order to maintain good physical 
contact. 

[0015] In 1996 ECTC besides a POLO980nm E. I. du Pont de Nemours (DuPont) project "Gigabyte/sec Data 
Communications with the POLO parallel Optical Link" and K.Hahn, and 301-307 pages, a base luminescence type 
VCSEL array chip is used with PIN photo diode. These chips are built into two sub modules which kept the latus 
interval and have been arranged, and have ten channels, respectively. Each channel is planned so that it may operate by 
1 GBit/s. The optical coupling machine which transmits light from / consists of the commercial "poly guide 
(Polyguide)" wave guide (Du Pont (DuPont)) based on a polymer wave guide to MT connector. 90-degree redirection of 
the optical path is carried out by giving the bevel of 45 degrees to the edge of the poly guide, and forming a mirror in it 
by this. The poly guide is aligned after carrying out die bonding of the optical active chip first. 
[0016] "Others [ MIURA / (A.Miura) ] Reliable, Compact and CMOS Interface, 200 Mbit/s X12-channel Optical 
Interconnects Using Single-Mode Fiber Arrays", 1997ECTC, 225-230 pages, "And others [ TAKAI / (A.Takai) ] 200 
Mb/s/ch 100-m Optical Subsystem Interconnections Using 8-Channel 1.3-mm Laser The package of Hitachi by Diode 
Arrays andSingle-Mode Fiber Arrays", J.Lightwave Tech., vol.12, 260-270 pages, and 1994 The 200 Mb/sxl2 channel 
optical interconnection which used the single mode fiber array is included. This module of Hitachi which is separate 
transmission and a receiving module was designed for long wavelength single mode operation. 1.3-micrometer end-face 
luminescence type laser of full seal is used for this purpose. A flat-surface micro-lens array is used for optical coupling. 
The array of 12 channels is used for both a transmitter module and a receiver module. The speed of a channel is 200 
Mbit/s, respectively. In order to arrange correctly, a fiber is arranged in a silicon V groove (silicon V groove). Rough 
alignment is first carried out using stereo microscope image processing, and, subsequently, as for alignment, exact 
adjustment is carried out using the two-dimensional scan of computer control. 

[0017] 1997 ECTC besides Tanaka (N.Tanaka) "3.5 Gb/s x 4 ch Optical Interconnection Module for ATM Switching 
System" and the 3.5 Gbit/sx4ch interconnection (NTT) by 210-216 pages offered the structure for a multi-channel 
optical fiber package which offers the four-channel fiber array by which the fiber was stored in the detailed capillary 
tube and which used silicon V groove technology. A fiber edge is made into the shape of a semi-sphere lens. The 
passive alignment by pasting up end-face luminescence type laser on the silicon substrate by which the fiber was held is 
used. Although the same principle is used also to a photo diode array, in this case, a fiber lens is ground aslant. The fiber 
pitch used in both cases is 250mm. Each channel operates by 3.5 Gbit/s. 

[0018] In NEGAHORI (T.Nagahori) "1-Gbyte/sec Array Transmitter and Receiver Modules for Low Cost Optical Fiber 
Interconnection", 1996 ECTC, and 1 G byte [ /] s array by 255-258 pages (NEC), it has the silicon V groove used about 
end- face luminescence type laser. This laser is passively aligned by the silicon substrate with solder bump technology. 
The same is said of monitor photo diode. A lens is not used. By **********i n g a s i 0 pe on silicon sub mounting and 
performing metallic coating, light is turned to photo diode and carries out redirection 90 degrees. The wavelength used 
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is 1 .3 micrometers. The throughput of 1 Gb/s is obtained by eight channels which operate by 200Mb(s) 5 respectively. 
[0019] a POINT project (GE, Amp, and Honeywell, Inc. (Honeywell) «) "Allied-Signal, Inc. (allied Signal) Plastic 
VCSEL Array Packaging and High Density Polymer Waveguides for Board In 1998 ECTC besides and Backplane 
Optical Interconnect" and Y.S.Liu, and 999-1005 pages The plastics VCSEL array package equipped with the high- 
density polymer wave guide a board / for back-plane light interconnection was offered. A POINT project is a 
demonstration project for the feasibility of VCSEL / receiver array packaging of a low cost being shown. The process of 
GE is used and an optical active chip is attached in the polymer film which has the lead wire demarcated beforehand 
there. Next, an epoxy sealing agent is introduced and good mechanical stability is given to structure. This chip is 
covered and a polymer film is built. Patterning of this polymer film is carried out by the high precision laser micro- 
machining system, and a passive alignment feature is built in a film. These alignment features are doubled with the 
reference mark on a chip. This alignment feature is used for the passive alignment to the optical active chip of a polymer 
wave guide. Ten channels are [ as opposed to / the transmitter side of a package, and a receiver side / with this system ] 
possible respectively. These modules have not received the perfect functional test clearly. 

[0020] Another package was developed by OETC (a roux cent company (Lucent), IBM, Honeywell, Inc., University of 
Minnesota, University of Illinois) (1996 ECTC besides a won (Y. M.Wong) "Optoelectronic Technology Consortium 
Parallel Optical Data Link: Conponents, System Applications, and Simulation Tools", 269-278 pages). 
[0021] The package (Hewlett Packard Laboratories (Hewlett Packard Laboratories) and University of North Carolina) 
different from this is indicated by Rosenberg etc. at "The PONI-1 Parallel-Optical Link", 1999 Electronic Components 
and Technology Conference, IEEE, and 763-769 pages (P.Rosenberg). This PONI equipment separates a receiver 
function and a transmitter function, and is not indicating the Faraday barrier which enables proximity of a transmitting 
function and a reception function in a transceiver equipment row. A means to align a pin beforehand before final exact 
engagement is not indicated. With PONI equipment, the direct pin engagement to the metal heat sink / base of MT 
connector is possible. The alignment method of PONI equipment is a "passive" method which does not carry out 
energizing to an active OPUTO erection RONIKU component part electrically, and assisting an alignment process. It is 
equipped with an electronic chip near the OPUTO erection RONIKU equipment, and it is perpendicularly equipped with 
both chips to the board on which it was equipped with the PONI package, and the height of the whole package becomes 
quite large by this. These chips approach mutually, and are arranged and a problem is in cooling from the high OPUTO 
erection RONIKU parts of susceptibility. Cooling is eye a required hatchet also at the electronic instrument of thermal 
resistance [ this ]. That is, you have to carry out cooling from heat-resistant high equipment relatively, without doing 
damage to OPUTO erection RONIKU parts with more high susceptibility. 

[0022] the difference of this invention superior to the technology expressed above comes out as follows 

[0023] The package of this invention does not use the polymer film which functions as a wave guide anywhere in the 

structure. Although the optical target which connects the distance from an OPUTO erection RONIKU chip to an optical 

coupling machine counts upon use of a transparent medium, this is not optical guy DINGU structure. 

[0024] this invention forms an optical coupling machine using the array of a fiber stub. 

[0025] Silicon bench (silicon V groove) technology is not used for this invention into a module. However, it can be used 

in the structure of a modular optical coupling machine portion. Silicon bench technology can be used for the structure of 

the ferrule portion of the connector which uses the fiber array in a cable for carrying out termination. 

[0026] Self-adjustment solder bump connection technique is not used for this invention in a module. 

[0027] this invention is the transceiver module which used not end-face luminescence type laser but field luminescence 

type laser, and a micro lens is not used for it. 

[0028] this invention does not use a leadframe. 

[0029] Active alignment is used by this desirable manufacture method. 

[0030] The optical interconnection which combines two or more optical fibers with the array of OPUTO erection 
RONIKU equipment is shown in U.S. Pat. No. 5420954 published by Swern (Swirhun) etc. to invention of a name 
called PARALLEL OPTICAL INTERCONNECT on May 30, 1995. The parallel connection between a chip and a fiber 
cable is indicated by this patent. Although connection of these parts is very near, it is not desirable to have in near the 
parts which can be removed out of the high electronic parts of susceptibility. 

[0031] The combination to the laser array of an optical fiber is shown in U.S. Pat. No. 5818994 published by HIMAN 
(Hehmann) on October 6, 1998 to invention of a name called DEVICE FOR THE UNADJUSTED COUPLING OF A 
NUMBER OF OPTICAL WAVEGUIDES TO A LASER ARRAY. This patent is teaching the removal impossible 
connection between OPUTO erection RONIKU parts and an optical fiber array. 

[0032] The coupler which combines the unsymmetrical beam of a laser diode with a fiber optic cable is shown in U.S. 
Pat. No. 5832150 published to invention of a name called SIDE INJECTION FIBER OPTIC COUPLER in Flint (Flint) 
on November 3 5 1998. This equipment shows the reflective end face which reflects laser radiation. This input facet is 
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almost parallel to the medial axis of an array. 

[0033] PARALLEL OPTICAL INTERCONNECT ** -- the optical interconnection which combines two or more 

optical fibers with the sense parallel to the array of OPUTO erection RONIKU equipment is shown in U.S. Pat. No. 

5631988 published by Swern (Swirhun) etc. to invention of the name to say on May 20, 1997 

[0034] The method of carrying out alignment of each fiber to those luminescence equipment and accuracy using V 

groove is indicated by U.S. Pat. No. 5121457 published by Fawley (Foley) etc. on June 9, 1992 to invention of a name 

called METHOD FOR COUPLING LASER ARRAY TO OPTICAL FIBER ARRAY. These fibers have the end-face 

facet ground by 45 degrees, and these facets are connected to an involution composition side right-angled. 

[0035] The optical interconnection module which carries out involution to the fiber-optic connector of the parallel sense 

is shown in U.S. Pat. No. 5454814 published by NODINGUSU (Noddings) etc. to invention of a name called 

PARALLEL OPTICAL TRANSCEIVER LINK on November 12, 1996. This link is equipped with the sapphire 

aperture which has a metallic-coating feature for leading an electronic signal to VCSEL. 

[0036] The coupler which combines the connector of a parallel optical cable with a receiver or a transmitter array is 
shown in U.S. Pat. No. 5781682 published by Cohen (Cohen) etc. on July 14, 1998 to invention of a name called LOW 
COST PACKAGING FOR PARALLEL OPTICAL COMPUTER LINK. 

[0037] OPUTO erection RONIKU equipment is attached in the flexible substrate by which the optical wave guide was 
equipped with the end face, and the same combination as this and this invention to align is shown in U.S. Pat. No. 
5774614 published by Gilliland (Gilliland) etc. on June 30, 1998 to invention of a name called OPTOELECTRONIC 
COUPLING AND METHOD OF MAKING SAME. The sense of connection can be defined by this flexible wave 
guide, this invention leaves this patent, distorts and misses, and incorporates the manufacture using latching, RF 
separation, reduction of electric crosstalk, a heat sink, and protection exaggerated molding. 

[0038] The transceiver module which contains the joint feature for connecting a parallel cable in U.S. Pat. No. 5432630 
published by Levy (Lebby) etc. on July 1 1, 1995 to invention of a name called OPTICAL BUS WITH OPTICAL 
TRANSCEIVER MODULES AND METHOD OF MANUFACTURE including both a semiconductor device and 
OPUTO erection RONIKU equipment is shown. This optical coupling machine is not the optical coupling machine 
made from the fiber array but the array of a forming wave guide. The detail about the method of an exaggerated mould 
not using it, distorting and missing, or carrying out a prior alignment function is not offered, either. Tooth-back electric 
contact to luminescence or light-receiving equipment is not indicated, either. A means to cool from various exoergic 
parts is not offered, either. Probably, especially this means will be important at a high working speed. The flexible 
circuit which leads current to an OPUTO erection RONIKU chip from the upper surface of a lamination is not indicated, 
either. 
[0039] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the advanced joint assembly 
between the OPUTO erection RONIKU dies of the sense perpendicular to the fiber optic cable of the level sense. 
[0040] Other purposes of this invention receive the method of receiving a signal from a host card, generating a 
corresponding high current signal, and sending to an OPUTO erection RONIKU die, and the low-current signal which 
the OPUTO erection RONIKU die generated, and are to amplify and digitize the received signal to the signal of suitable 
level, and offer the method of sending to a host card. 

[0041] Other purposes of this invention are transceivers which have the die of the perpendicular sense and accept the 
parallel fiber-optic cable of the level sense, and the force applied to the external accessible parts of this package product 
by the optical connecter is to offer the transceiver substantially separated from an OPUTO erection RONIKU die 
mechanically. 
[0042] 

[Means for Solving the Problem] According to this invention, the single package which combines a multi-channel fiber- 
optic cable with a multi-channel perpendicular resonator type side luminescence laser (VCSEL) transmitter, and 
combines the 2nd multi-channel fiber-optic cable with a multi-channel Papen DIKYURARI ARAINDO 
INTEGURETEDDO die (PAID) is offered. The active side of reception and a transmitting (OPUTO erection RONIKU) 
die is both perpendicularly turned to the flat surface of a lamination package. This package can be directly soldered to 
an end user card, and has the cable directly inserted through the tail stock. In other words, a cable can be made to extend 
from a card in the direction parallel to the flat surface of a card. 

[0043] This package product is equipped with a lamination table or a board (it is only called a lamination below), and an 
amplifier die is supported on a lamination. As for an amplifier die, it is desirable to be attached by the anchoring means 
of well-known others by wire bond or this technical field. A lamination supports an exaggerated mould frame and an 
exaggerated mould frame holds the Faraday barrier shield for the purpose of RF separation by option. An exaggerated 
mould frame supports the optical subassembly which receives the optical connecter connected to the edge of a parallel 



Page 6 of 12 



fiber-optic cable. A retainer stores an optical coupling machine substantially. A heat sink carrier is attached in an optical 
coupling machine, and a heat sink carrier supports an OPUTO erection RONIKU die. One function of a heat sink carrier 
is cooling from an OPUTO erection RONIKU die. The heat drawn in the heat sink carrier can be made to radiate in 
nearby air. By option, heat can be led to package covering through a thermally conductive compound, and it can be 
made then, to diffuse in air. 

[0044] A flexible circuit is electrically connected to an OPUTO erection RONIKU die. The flexible circuit itself is 
electrically connectable with a heat sink carrier. A flexible circuit is mechanically supported by the heat sink carrier 
using adhesives. One purpose of a flexible circuit is to orient substantially the electrical signal from the pad of the front 
face of a lamination with the pad on a perpendicular OPUTO erection RONIKU die again to the flat surface of a 
lamination. 

[0045] The OPUTO erection RONIKU parts on an OPUTO erection RONIKU die are aligned with the end face of the 
optical fiber in an optical coupling machine and a connector so that a lightwave signal may be transmitted from OPUTO 
erection RONIKU parts to an optical fiber. A transparent material is substantially filled up with option into the space 
between the end faces near an OPUTO erection RONIKU die and the optical coupling machine. This transparent 
material also carries out work of the weak machine link between these two parts. Therefore, it is prevented that 
disadvantageous an OPUTO erection RONIKU die is influenced by the shock added to the optical coupling machine. 
This transparent material is useful also to protecting an OPUTO erection RONIKU die from a surrounding pollution 
source. 

[0046] An optical coupling machine subassembly consists of an optical coupling machine, a heat sink carrier, an 
OPUTO erection RONIKU die, and a flexible circuit. An optical coupling machine is fixed to a heat sink carrier in the 
place of the end. The part is contained in the receptacle of a retainer and the optical connecter fixed to the end of a 
parallel fiber-optic cable is held by the ratchet mechanism to the other end of an optical coupling machine. An optical 
coupling machine contains the optical fiber array with which the interior of protection housing was equipped 
substantially. The end face of protection housing and an optical fiber is prepared so that the end face of an optical fiber 
may have optical finish (optical finish). 

[0047] This optical subassembly consists of the optical coupling machine subassembly connected to the retainer. 
Specifically, the optical coupling machine portion of an optical coupling machine subassembly is inserted in the 
acceptance boa of a retainer. A retainer has the mechanical feature which carries out the work which aligns a retainer to 
the complementary feature of the analog of an exaggerated mould frame. With a desirable operation gestalt, a retainer 
and an optical coupling machine subassembly paste up mutually. 

[0048] Let this package product be a transceiver for transmission and reception on a single lamination. 

[0049] In order to make it clearly and brief, the same name and the same sign are given to the parts and component part 

of an optical assembly of the same kind of this invention through a complete diagram side. 

[0050] 

[Embodiments of the Invention] Generally this invention is characterized by the package which combines with a 
corresponding multi-channel perpendicular resonator type side luminescence laser (VCSEL) transmitter the multi- 
channel parallel fiber-optic cable which can remove, and combines with a multi-channel Papen DIKYURARI 
ARAINDO INTEGURETEDDO die (PAID) receiver the multi-channel parallel fiber-optic cable which can remove. 
[0051] The direction of the fiber of a parallel fiber-optic cable is parallel to the host card with which the package 
product was attached. Please also understand that OPUTO erection RONIKU equipment can be constituted as a 
predetermined pattern of an array or others. 

[0052] By this transceiver, the height of a package product can be made low by making perpendicular the sense of the 
flat surface of an OPUTO erection RONIKU die to the flat surface of a lamination. Perpendicular transmission of the 
sense and a perpendicular receiving OPUTO erection RONIKU die are attached in the lamination of the level sense 
through a flexible circuit. 

[0053] Next, draw ing 1 is referred to. Lamination 10 supports the wire bond die 12 horizontally. These wire bond dies 
12 are placed in parallel to the flat surface on the front face of a lamination. It is fixed to the heat sink carrier 26, and 
one side of the two OPUTO erection RONIKU dies 1 8 shown in drawing 3 is turned in the perpendicular direction 
about the wire bond die 12. The flat surface of lamination 10 is a perpendicular (that is, level) substantially about the 
OPUTO erection RONIKU die 18 of the perpendicular sense. 

[0054] This whole structure has the advantage that the profile of a transceiver 50 ( drawing 8 ) becomes low. The 
electric contact pad or a ball (not shown) can be arranged on the undersurface of lamination 10, can solder to a host card 
(not shown) directly, and can insert a fiber optic cable 20 directly through a tail stock by one side in order to take and 
inherit the electronic signal from a host card to the electronic component part in a transceiver. In other words, a cable 20 
( draw ing 5 ) extends from the transceiver assembly 50 in parallel with the level surface of lamination 10. 
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[0055] The upper surface of lamination 10 is laid and the exaggerated mould frame 22 shown in the perspective drawing 
of drawing 2 pastes this. The exaggerated mould frame 22 can hold the Faraday barrier shield 24. As for the Faraday 
barrier shield 24, the half separates the transmitting section of a transceiver 50 electrically, and the remaining half 
separates a receiving section electrically. This electric separation carries out the work which reduces a capacity target 
and the RF electrical signal combined in guidance, and reduces the amount of the electromagnetic force emitted from 
the transceiver assembly 50. 

[0056] The exaggerated mould frame 22 supports the heat sink carrier 26 shown in drawin g 3 which has the connection 
OPUTO erection RONIKU die 18, and 4, and stores this. The parallel fiber-optic cable 20 ( drawing 5 ) is divided into 
two portions 20a and 20b, and carries out termination in the parallel optical fiber connector 36. A connector 36 is 
inserted into a retainer 38 and transmission and the receiving side of the parallel optical fiber connector 36 align roughly 
with each retainer receptacle by this. If two portions 36a and 36b of the parallel optical fiber connector 36 are inserted to 
the middle into each boa 38a and 38b of a retainer 38, it will engage with a precision alignment pin (not shown). If 
inserted completely, each end face of two portions 36a and 36b of the parallel optical fiber connector 36 will be held in 
the regular position, and light will come to be transmitted between each element of each OPUTO erection RONIKU 
equipment, and the end face of the optical fiber to which the interior of the parallel fiber-optic cable 20 corresponds. A 
flexible circuit 28 is fixed to the heat sink carrier 26 by the OPUTO erection RONIKU die 18 and option. 
[0057] One function of a flexible circuit 28 is to offer the 1st end connection arranged at the sense which makes 
connection with the wiring on a flexible circuit 28 from the pad on lamination 10 with sufficient convenience. For that, 
the 1st edge of a flexible circuit 28 must be substantially parallel to lamination 10. Each wiring channel on a flexible 
circuit 28 or a lead is substantially aligned by the nearby corresponding terminal pad which kept the interval and has 
been arranged along with the terminal pad array 14 of the front face of lamination 10. 

[0058] The 2nd function of a flexible circuit 28 is to offer the 2nd connection arranged at the sense which makes 
connection from the pad on the OPUTO erection RONIKU die 18 with sufficient convenience. For that, the 2nd edge of 
a flexible circuit 28 must be substantially parallel to the OPUTO erection RONIKU die 18. It is alignment **** 
substantially [ each wiring channel on a flexible circuit 28 (lead) ] to the pad (not shown) of near where it corresponds 
on the OPUTO erection RONIKU die 18. The pad on the OPUTO erection RONIKU die 1 8 is electrically connected to 
the wiring channel on the flexible circuit 28 fixed to the heat sink carrier 26 by other mechanical or methods. By option, 
you may make electric connection from the heat sink carrier 26 to the wiring channel on a flexible circuit 28. 
[0059] To lamination 10, since it is perpendicular, a flexible circuit 28 is bent for the sense of the OPUTO erection 
RONIKU die 18 by about 90 degrees between the two edges. Therefore, the parallel optical fiber connector 36 ( drawing 
8 ) approaches between connection and the back at the optical fiber joint assembly 30 shown in drawing 6 and 8. 
[ parallel to the host card (not shown) with which the lamination 10 of the optical fiber joint assembly 30 was attached ] 
[0060] Next, drawing 8 is referred to. The optical fiber joint assembly 30 consists of the optical coupling machine 32, 
the heat sink carrier 26, a flexible circuit 28, and the OPUTO erection RONIKU die 18. The termination 34 of a cable is 
inserted in an optical fiber joint assembly. The optical coupling machine 32 is attached in the heat sink carrier 26. The 
OPUTO erection RONIKU die 18 is attached in the heat sink carrier 26. This anchoring is carried out by thermally 
conductive and conductive adhesives (not shown). A retainer 38 holds the optical coupling machine 32. One end of each 
optical coupling machine 32 faces the corresponding OPUTO erection RONIKU die 18, and another end faces the 
optical termination side of each connector 36a and 36b. The optical coupling machine 32 is substantially stored in a 
retainer 38 ( drawing 5 ), the end of the optical coupling machine 32 is projected from the end of a retainer 38, and the 
other end of the optical coupling machine 32 is contained in the field surrounded by the retainer 38. Furthermore, two 
portions of a retainer 38 accept one fiber-optic connector 36, respectively. This end face of each parallel optical fiber 
connector 36 is the interior of the corresponding retainer 38, and is correctly arranged to the end face of the optical 
coupling machine 32 too fixed to the interior of a retainer 38. 

[0061] Each portion of the parallel optical fiber connector 36 consists of the optical ferrule which has an alignment 
feature for aligning to an optical coupling machine and accuracy. Protection housing 36' contains the connectors 36a and 
36b by which alignment was roughly carried out to each receptacle 38a and 38b of the retainer 38 which holds a 
connector 36 firmly partially inside the retainer 38. A means to hold a connector 36 in a retainer 38 is a ratchet 
mechanism (for example, RJ) which consists of the feature of the snap formula fabricated in protection housing 36' and 
the retainer. 

[0062] The coupler subassembly 30 connected to a retainer and this is supported in the exaggerated mould frame 22, as 
shown in drawing 6 and 8. 

[0063] Drawin g 1 is referred to again. Lamination 10 is equipped with the grounding pad 16 and a terminal pad 14. A 
grounding pad can be used for the purpose electrically combined with a heat sink carrier. A grounding pad can also be 
used for the purpose electrically combined with the Faraday barrier shield. A terminal pad 14 is used for the purpose 
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electrically combined with the lead on a flexible circuit 28 ( drawing 4 ). 

[0064] Next, drawing 3 is referred to. The OPUTO erection RONIKU die 18 (for example, GaAs) is arranged on the 
heat sink carrier 26. The optical coupling machine 32 is connected to the positioning feature on the heat sink carrier 26, 
and this aligns correctly to the optical active field of the OPUTO erection RONIKU die 18, the optical active field, i.e., 
each fiber end face, of the optical coupling machine 32. On the purpose of explanation, although the pattern of an active 
field is shown in the line, please understand that other array composition or other predetermined patterns are also 
incorporate. These active fields are each VCSEL by the side of a transmitter, and each PAID light sensitive cell by the 
side of a receiver. 

[0065] In order to help the assembly of a carrier 32 and the heat sink carrier 26, and alignment, the carrier hole 41 for 
receiving the pin 40 of the coupler 32 which is not illustrated is established in drawing 3 . 

[0066] Cooling from the OPUTO erection RONIKU die 18 is promoted by the heat sink carrier 26. The heat sink carrier 
26 offers the path of low thermal resistance to the heat flow to the package covering 25 ( drawing 8 ) from the OPUTO 
erection RONIKU die 18, and the package covering 25 helps cooling from a package product. The heat sink carrier 26 
can be manufactured from die-casting zinc or casting aluminum, magnesium, or copper. To the base metal of the heat 
sink carrier 26, it can galvanize or process using various metals, such as zinc and nickel, and, finally gold can be 
galvanized to it. Gold can be alternatively coated in order to strengthen connection of channel wiring of a flexible circuit 
18. The one method of connection is single point tape automation Ted bonding. Foaming, a stamping, coining, molding, 
etc. can build the heat sink carrier 26 using well-known various techniques. 

[0067] This optical subassembly is arranged on the exaggerated mould frame 22 using the alignment feature fabricated 
by both the retainer 38 and the exaggerated mould frame 22. By this, the flexible circuit 28 prolonged from an optical 
subassembly is bent in accordance with the configuration where the lower part of the heat sink carrier 26 curved, and 
redirection of the path of a flexible circuit 28 is carried out, and the edge becomes parallel substantially to the front face 
of lamination 10, and comes to contact the field of a parenthesis. 

[0068] Near this exposed end of a flexible circuit 28, electric connection with the terminal pad 14 of the front face of 
lamination 10 is made. This electrical connection can be pasted up by the means of others which are generally carried 
out in wirebonding, tape automation Ted bonding, or this industry. The heat sink carrier 26 can also be pasted up on the 
grounding pad 16 arranged on the front face of lamination 10 using an electroconductive glue. 

[0069] You may connect the Faraday barrier shield 24 ( drawing 2 ) to instead of or an additional target at the grounding 
pad 16. The Faraday barrier shield 24 may be contacted to the package covering 25 ( d rawi ng 6 ) physically and 
electrically, and may be arranged. Covering 25 can also be used as a heat sink of the heat carried from the OPUTO 
erection RONIKU die 18 through the heat sink carrier 26. These various connections with the grounding pad 16 can be 
made using the conductive epoxy which is the material according to the conductivity of various front faces, and the 
configuration of a non-conducting portion, and the need of building these component parts to a high size and a high 
location tolerance by this reduces them. 

[0070] The heat path to the host card with which it was equipped with the package assembly from the wire bond die 12 
through the ball grid array lamination 10 and the solder ball of the inferior surface of tongue apart from the heat path 
over the OPUTO erection RONIKU die explained previously is offered. You may build the lamination 10 which has a 
pad array for connecting with the acceptance socket (not shown) instead of a solder ball as an alternative. 
[0071] One layer of a flexible circuit 28 contains the copper layer which has electric trace (for example, a 0.002 inch 
line / 0.002 inch space) on a polyimide carrier, and solder mask material is a wrap alternatively in a part of this copper 
layer. This copper wiring can be coated with metals inferior to chemical reactivity, such as gold and tin. A multilayer 
flexible circuit can be used with a through beer interlayer connection and a grid plane, and density and a performance 
can also be raised. 

[0072] The aperture which penetrates a polyimide carrier can be prepared and electrical connection to the lead of several 
under copper wiring can be made easy. A flexible circuit 28 has the open aperture and the suspension of the lead is 
carried out ranging over this window region. The lead of what book by which suspension was carried out is electrically 
combinable with the metal heat sink carrier 26. The lead of a flexible circuit can be delayed in window region at a 
******** type, and it can also be made to extend from the edge of/or a flexible circuit. The lead delayed to the 
******** type is electrically combinable with the heat sink carrier 26. A suspension lead and a ******** lead may be 
formed in window region by turns, and electric combination may be alternatively carried out in the place prepared on 
the heat sink carrier 26. Electric combination to the heat sink carrier 26 of a lead of a flexible circuit can be carried out 
in electronic-circuitry packaging industry by adhesion under heating by the well-known single point tape automation 
Ted bonding process, and ultrasonic conditions. 

[0073] Alignment to the heat sink carrier 26 of the optical coupling machine 32 is carried out by inserting the small pin 
40 ( drawing 8 ) which are some optical coupling machines 32 in the hole (not shown) of the major diameter formed 
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into the heat sink carrier 26. Two parts 26 and 32 are roughly aligned by this arrangement. The annular crevice between 
a pin 40 and a corresponding hole is filled up with UV hardenability adhesives (epoxy). If it is made to harden under 
ultraviolet rays, epoxy will hold the optical coupling machine 32 firmly in the state where it aligned. 
[0074] Just before UV hardening starts, the position of the active portion of the OPUTO erection RONIKU die 18 is 
correctly doubled with an optical active portion [ machine / optical coupling / 32 ] /. This alignment process is carried 
out using the process known as active alignment which supplies suitable power to transmission or the receiving OPUTO 
erection RONIKU die 18 by adding an electronic signal to the two-dimensional pad array 29 with the big end of a 
flexible circuit 28 ( drawin g 7 ). It lets a lightwave signal pass to the optical cable (not shown) temporarily connected to 
the connector edge of the optical coupling machine 32, and the monitor OPUTO erection RONIKU equipment (not 
shown) linked to the other end of this temporarily connected optical cable. 

[0075] The electronic signal from /is used into an alignment process to this monitoring OPUTO erection RONIKU 
equipment. For example, in order to double the position of the transmitting-side OPUTO erection RONIKU die 18, an 
electronic signal is added to the big pad of a flexible circuit 28, it is one side and the optical coupling machine 32 is held 
to the heat sink carrier 26 with a pointing device. The optical coupling machine pin 40 arranged at the opposite side of 
the pin 40 shown in drawing 8 is inserted in the carrier hole 41 of the major diameter of the heat sink carrier 26, and UV 
hardenability adhesives are poured into the crevice between a pin and a hole 41 . The diameter of the carrier hole 41 is 
larger than the diameter of a corresponding pin. The heat sink carrier 26 is beforehand equipped by this, and activation 
of one or more optical active parts of the transmitting-side OPUTO erection RONIKU die 18 which contacted the 
wiring on a flexible circuit 28 electrically is carried out. Light carries out outgoing radiation from the optical active parts 
of the transmitting-side OPUTO erection RONIKU die 18. Incidence of the light of each optical active parts is carried 
out to the optical active portion to which the optical coupling machine 32 corresponds. Light passes the optical coupling 
machine 32 and it carries out outgoing radiation from the optical active portion to which the end is equivalent. 
Subsequently, light goes into the optical active portion to which the parallel fiber-optic cable connected temporarily 
corresponds, passes along the inside of a cable and appears on a corresponding light sensitive cell (not shown). 
Therefore, the light which carried out outgoing radiation from each optical active part of transmitting-side OPUTO 
erection RONIKU equipment 18 is substantially carried to a corresponding light sensitive cell. This alignment work 
moves the relative position of the optical coupling machine 32 to the OPUTO erection RONIKU die 18 using a pointing 
device, and is carried out by combining the optimal quantity of light. The amount of light is determined by measuring 
the current generated in the related light sensitive cell. 

[0076] UV hardenability epoxy transparent on silicone or an optical target can be applied between the OPUTO erection 
RONIKU die 1 8 and the optical coupling machine 32, and the front face of the OPUTO erection RONIKU die 18 can be 
passivated. This material offers further the optical path which does not pass along the inside of air. When it carries out 
like this, advantageous one is to be comparatively alike for Fresnel reflection and for loss of optical big power to arise in 
the place of each entrance or an outlet. 

[0077] Division of the power side and ground plane (not shown) which have been arranged in lamination 10 controls 
noise, and reduces crosstalk between the transmitter portion of the OPUTO erection RONIKU die 18, and a receiver 
portion. 

[0078] Divided heat sink covering (not shown) can be used and electromagnetic compatibility (EMI) can be controlled. 
Heat sink covering can be economically manufactured by the stamping. The function is in thermolysis. The heat 
radiated with this heat sink covering is substantially generated by the OPUTO erection RONIKU die 18, and is carried 
to the heat sink carrier 26 and the package covering 25 by heat conduction. A well-known thermally conductive 
compound is filled up into the crevice between the heat sink carrier 26 and the package covering 25 with option by this 
technical field. 

[0079] Although this invention has been generally explained about transmitting operation, please understand that the 
equipment of this invention is suitable also like processing of reception operation. In other words, the signal which 
generated the high current signal which this package product receives a signal from a host card at the time of 
transmission, and corresponds, transmitted to the OPUTO erection RONIKU die, received the low-current signal 
generated by the OPUTO erection RONIKU die in the receiving side, and was received is amplified on the level suitable 
for transmission on a host card, and it digitizes. 

[0080] As a conclusion, the following matters are indicated about the composition of this invention. 
[0081] (1) The lamination which is the package product which is connected effective in a host card and accepts a fiber 
optic cable possible [ removal ], and supports an OPUTO erection RONIKU component part, The amplifier die which 
amplifies the electrical signal which was connected effective in the aforementioned lamination and supported by the 
aforementioned lamination, The flexible circuit which was connected to the aforementioned lamination and supported 
by the aforementioned lamination and which receives the electrical signal by which amplification was carried out 
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[ aforementioned ] from the aforementioned amplifier die, A package product equipped with the OPUTO erection 
RONIKU die which is electrically connected to the aforementioned flexible circuit, receives the electrical signal which 
was generated by the aforementioned amplifier die, and by which amplification was carried out [ aforementioned ], 
answers this, and generates a lightwave signal. 

(2) The package product which is connected effective in a host card, is a package product of a publication, is connected 
to the above (1) which accepts a fiber optic cable possible [ removal ] effective in the aforementioned flexible circuit, is 
attached in the aforementioned OPUTO erection RONIKU die, and is further equipped with the heat sink carrier cooled 
from the aforementioned OPUTO erection RONIKU die. 

(3) The package product which is connected effective in a host card, is a package product of a publication, connects it to 
the above (1) which accepts a fiber optic cable possible [ removal ] as the aforementioned OPUTO erection RONIKU 
die optically, is equipped with the optical connecter which has an optical coupling machine and an optical cable, and 
which can be removed, and is further equipped with the optical subassembly which receives the aforementioned 
lightwave signal from the aforementioned OPUTO erection RONIKU die, and processes this. 

(4) It is the OPUTO erection RONIKU subassembly which is connected effective in a host card and accepts the 
lightwave signal from a fiber optic cable. The OPUTO erection RONIKU die which receives an electrical signal, 
answers this and generates a lightwave signal, The flexible circuit electrically connected to the aforementioned OPUTO 
erection RONIKU die, The optical coupling machine which is optically connected to the aforementioned OPUTO 
erection RONIKU die, and receives a lightwave signal after this, An OPUTO erection RONIKU subassembly equipped 
with the heat sink carrier which connects effective in the aforementioned flexible circuit, and it is attached in the 
aforementioned OPUTO erection RONIKU die, and is cooled from the aforementioned OPUTO erection RONIKU die. 

(5) The OPUTO erection RONIKU subassembly which it is an OPUTO erection RONIKU subassembly given in the 
above (4) which accepts the lightwave signal from a fiber optic cable, and connects with the aforementioned optical 
coupling machine possible [ removal ], and connects effective in the optical connecter optically connected with the 
aforementioned optical coupling machine, and the aforementioned optical coupling machine, and connects with the 
aforementioned optical connecter possible [ removal ], and it has further in the retainer which carries out alignment of 
the aforementioned optical coupling machine and an optical connecter. 

(6) The OPUTO erection RONIKU subassembly which is an OPUTO erection RONIKU subassembly of a publication 
and equips further with an optical cable the above (5) which accepts the lightwave signal from a fiber optic cable. 

(7) The package product have the heat sink carrier it is connected with the OPUTO erection RONIKU die which is 
connected effective in a host card, is connected effective in the flexible circuit which is the package product which 
accepts a fiber optic cable possible [ removal ], and receives an electrical signal, and the aforementioned flexible circuit, 
receives the aforementioned electrical signal, answers this, and generates a lightwave signal effective in the 
aforementioned flexible circuit, and it is attached in the aforementioned OPUTO erection RONIKU die, and cool from 
the aforementioned OPUTO erection RONIKU die. 

(8) The lamination which supports an OPUTO erection RONIKU component part, and the amplifier die which amplifies 
the electrical signal which was connected effective in the aforementioned lamination and supported by this, The optical 
subassembly which connects with the aforementioned OPUTO erection RONIKU die optically, is equipped with the 
optical connecter which has an optical coupling machine and an optical cable, and which can be removed, receives the 
aforementioned lightwave signal from the aforementioned OPUTO erection RONIKU die, and processes this, A 
package product given in the above (7) which is connected effective in the aforementioned optical coupling machine, is 
connected to the aforementioned optical connecter possible [ removal ], and is further equipped with the retainer which 
carries out alignment of the aforementioned optical coupling machine and an optical connecter. 

(9) It is the package product which is connected effective in a host card and accepts the fiber optic cable of the level 
sense possible [ removal ]. The flexible circuit arranged between at least one conversion die connected effective in a 
lamination, and OPUTO erection RONIKU die, it extends from the aforementioned lamination in the parallel direction 
substantially to the level surface which specifies the direction of the aforementioned lamination as at least one heat sink 
carrier — as — the above - with the fiber optic cable connected to one conversion die even if few It has the exaggerated 
mould frame which has the cavity which receives one heat sink carrier even if few. it supports by the aforementioned 
lamination - having — the aforementioned flexible circuit, the aforementioned OPUTO erection RONIKU die, and the 
above - One heat sink carrier is connected effective in the aforementioned OPUTO erection RONIKU die. the above, 
even if few the aforementioned cavity of the aforementioned exaggerated mould frame ~ the above the package 
product which stores one heat sink carrier, the aforementioned OPUTO erection RONIKU die, and the aforementioned 
flexible circuit, and is fixed even if few 

(10) the aforementioned flexible circuit - the above - even if few - one rectifier-heat-sink carrier - the aforementioned 
lamination - the aforementioned flexible circuit - the aforementioned OPUTO erection RONIKU die - the above - a 
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package product given in the above (9) which contains further the adhesives attached in one rectifier-heat-sink carrier 
even if few 

(1 1) at least one Faraday barrier shield - further - having - the aforementioned exaggerated mould frame - the above - 
- even if few - one Faraday barrier shield ~ holding - the above ~ a package product given in the above (9) which 
offers RF separation of one OPUTO erection RONIKU die even if few 

(12) the aforementioned OPUTO erection RONIKU die and the above - a package product given in the above (9) which 
includes further optical fiber combination arranged among one fiber optic cable even if few 

(13) a retainer ~ further - having - the aforementioned OPUTO erection RONIKU die and the above - a package 
product given in the above (12) to which snap connection of the aforementioned optical fiber combination arranged 
among one fiber optic cable even if few was made at the aforementioned retainer, and the aforementioned retainer was 
attached in the aforementioned heat sink carrier 

(14) A package product given in the above (12) whose aforementioned optical fiber combination includes exaggerated 
molding. 

(15) the optical coupling machine by which the end was connected to the aforementioned OPUTO erection RONIKU 
die for the aforementioned optical fiber combination, and the edge of an opposite side was connected to the optical 
connecter - containing - the aforementioned optical connecter - the above « a package product given in the above (12) 
connected to one fiber optic cable even if few 

(16) It is the package product which combines 1 set of fiber optic cables of the level sense with the conversion die of the 
perpendicular sense. As opposed to the flat surface which specifies the lamination of the level sense substantially 
substantially At least one parallel fiber optic cable of the sense, the level surface which specifies the direction of the 
aforementioned lamination - substantial - an parallel direction - the above ~ so that one fiber optic cable may extend 
from the aforementioned lamination, even if few the aforementioned lamination and the above — with the flexible 
circuit arranged effectively among one fiber optic cable even if few It has the exaggerated mould frame supported by the 
aforementioned lamination and the heat sink carrier which has an OPUTO erection RONIKU die. The package product 
with which the aforementioned exaggerated mould frame has the cavity which receives the aforementioned flexible 
circuit, the aforementioned OPUTO erection RONIKU die, and the aforementioned heat sink carrier. 

(17) The package product which was a package product which communicates with a host card, and has been arranged 
near the aforementioned host card in order to have the structure of a publication in the above (16) and to transmit an 
electronic signal to it among these. 

(18) at least one RF barrier shield ~ further - having ~ the above - even if few - an RF separation of one OPUTO 
erection RONIKU die sake ~ the aforementioned exaggerated mould frame - the above - a package product given in 
the above (16) which holds one RF barrier shield even if few 

(19) the above - even if few - one OPUTO erection RONIKU die and above - a package product given in the above 
(16) which includes further optical fiber combination arranged among one fiber optic cable even if few 

(20) a retainer - further - having - the above - even if few - one OPUTO erection RONIKU die and above - a 
package product given in the above (19) to which the aforementioned optical fiber combination arranged among one 
fiber optic cable even if few was fixed to the aforementioned retainer possible [ removal ], and the aforementioned 
retainer was attached in the aforementioned heat sink carrier 

(21) A package product given in the above (19) whose aforementioned optical fiber combination includes exaggerated 
molding. 

(22) the optical coupling machine by which the end was connected to the aforementioned OPUTO erection RONIKU 
die for the aforementioned optical fiber combination, and the edge of an opposite side was connected to the optical 
connecter - containing ~ the aforementioned optical connecter - the above - a package product given in the above (19) 
connected to one fiber optic cable even if few 

(23) A transmitting OPUTOREKUTORONIKU subassembly equipped with the OPUTO erection RONIKU 
subassembly equipped with the transmitting OPUTO erection RONIKU equipment which is the transmitting OPUTO 
erection RONIKU subassembly which accepts the parallel optical fiber connector fixed to the end of a parallel fiber- 
optic cable, and was fixed to the carrier, electrical signal transfer equipment, and the optical-coupling machine signal 
transfer equipment which were fixed to the row by the retainer and the aforementioned carrier, and the electronic 
subassembly equipped with the exaggerated mould frame fixed to the lamination and the aforementioned retainer. 

(24) The package of the publication by the above (23) the aforementioned electrical signal transfer equipment joins the 
electronic signal from the aforementioned lamination together electronically to the aforementioned transmitting OPUTO 
erection RONIKU equipment, the aforementioned transmitting OPUTO erection RONIKU equipment changes the 
aforementioned electronic signal to a lightwave signal, and join together optically to the aforementioned parallel optical 
fiber connector, and the aforementioned lightwave-signal transfer equipment holds the aforementioned lightwave signal 



Page 12 of 12 



possible [ removal of the aforementioned parallel optical fiber connector ] in the aforementioned retainer. 

(25) In the electronic-packaging subassembly electrically combined with the external contact pad array arranged on the 
host electronic base It is the electronic-packaging subassembly arranged so that an external electronic component part 
may be accepted mechanically and electrically. The 1st contact pad array electrically combined with the aforementioned 
external contact pad array, The 2nd contact pad array electrically combined with the aforementioned external electronic 
component part, The electronic instrument fixed to the lamination which has the lamination wiring which combines the 
contact pad array of the above 1st with a row electrically at the contact pad array and electronic instrument of the above 
2nd, An electronic-packaging subassembly equipped with the exaggerated mould frame which has the case portion and 
the alignment means of encapsulating the aforementioned electronic instrument substantially, and accepts the 
aforementioned external electronic component part. 

(26) In the electronic-packaging subassembly electrically combined with the host electronic base by the electronic signal 
It is the electronic-packaging subassembly which suited so that an external electronic component part might be accepted 
mechanically and electrically, a electronic instrument, b) The lamination equipped with lamination wiring, and the 1st 
contact pad array on the 1st lamination side which combines the c aforementioned electronic signal with the 
aforementioned lamination wiring electrically, d) It has the 2nd contact pad array arranged on the 2nd lamination side. 
The aforementioned lamination wiring carries out routing of the contact pad array of the above 1st electrically. It 
combines with the aforementioned electronic instrument and the contact pad array of the above 2nd electrically. 
Furthermore, the electronic-packaging subassembly which it has e case portion and an alignment means, and has the ** 
exaggerated mould frame which accepts the aforementioned external electronic component part, and the aforementioned 
electronic instrument is fixed to the lamination side of the above 2nd, and is substantially stored in the interior of the 
aforementioned case portion. 

(27) the stage add the electrical signal from an amplifier die to the flexible circuit arranged on the lamination to which it 
is the method of combining at least one fiber optic cable with at least one conversion die, and the host card was 
connected electrically, the stage change the aforementioned electrical signal into a lightwave signal, and the 
aforementioned lightwave signal — an optical-coupling machine - adding — the above — a method including the stage 
transmit the aforementioned lightwave signal to the optical connecter attached in one fiber optic cable even if few 

(28) How to include further the stage cooled from the OPUTO erection RONIKU die which is the method of a 
publication and is used for the above (27) which combines at least one fiber optic cable with at least one conversion die 
in the aforementioned electrical signal conversion stage. 

(29) a method given in the above (28) which combines at least one fiber optic cable with at least one conversion die ~ it 
is — the above — the method which is connected effective in one conversion die even if few, and includes further the 
stage of offering the heat sink carrier which performs the aforementioned cooling stage 

(30) it is the method of a publication, connects with the above (27) which combines at least one fiber optic cable with at 
least one conversion die effective in the aforementioned optical coupling machine, and connects with the 
aforementioned optical connecter possible [ removal ] - having - the above of the aforementioned optical coupling 
machine and the aforementioned optical connecter — the method of including further the stage of offering the retainer 
which aligns one fiber optic cable even if few 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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